estimates that about thirty thousand man-hours of teaching per year will be saved. More important still is the saving in child-hours of boredom. Science, medicine and engineering will all benefit from improved numeracy resulting from better grasp of basic mathematics at school.
With regard to industry, the Ministry of Technology, with its Standing Joint Committee on Metrication, is co-ordinating all aspects of the system and the necessary changes; it is therefore important for the scientific community to do everything possible to help the process. The Royal Society is assisting in scientific aspects and has held conferences on a number of relevant subjects, with a view to achieving uniformity in types of metric system used. The standard system (SI) normally used in industry, based on the metrekilogramme-second (MKS) system, is closely related to the system based on the centimetregramme-second (CGS) . If the change-over encourages scientists to accept the SI system, it will be possible to achieve the real aim, namely, to remedy the failure in communication between scientists and technologists and to help both to communicate with the public.
It is satisfactory that the medical profession should be in the forefront of change and that the pharmaceutical industry has successfully changed to the metric system. It is important to recognize that the SI system has the advantage of being an internationally agreed standard form. Moreover, the newton as a unit of force is simpler and more practical than the CGS system's dyne unit, which is 100 000 times smaller. Alternatives such as making use of kilogramme weights are unacceptable since the weight of a kilogramme varies by 0-5 % on the earth's surface. The SI system is flexible as regards units of stress and pressure, which can be measured in terms of newtons per square metre, but it is likely that the familar bar and millibar will continue to be useful in medicine, particularly in physiological investigation.
While the Royal Society attaches great importance to standardization and to SI as the agreed system, there are several special modes of measurement which can still be used although they are not part of the system. The system is widely used in Eastern and Western Europe and increasingly in other parts of the world. It will probably become an almost universal system before the end of the present century.
The effect of the metric system, once adopted, on publishing policies will be small. The main changes in medicine, which has largely abandoned the imperial system, will probably be in the use of the newton as a standard unit of force and the mention of the SI equivalent in papers where nonstandard units are used.
Colonel J S Vickers (British Standards Institution, London)
Professor Lighthill has made it clear that the change to the metric system is more an exercise in international harmonization of practice than a move to a particular system of units. About 90% of the world now uses the metric system, the exceptions being Canada and the United States of America, so that it would have to be adopted even if it were inferior to the imperial system. In any case the change is a good move for industry, since about 60% of United Kingdom exports go to metric countries. In fact, however, the metric system is superior. The Hodgson Committee in 1951 recommended it as being less cumbersome than the imperial which had five weight and three capacity systems within it. SI is an improvement on the earlier metric system; it is coherent and it offers a means of bridging the gap between scientists and technologists, and between different sciences and technologies.
One of the main advantages of SI is that, in contrast to previous systems, it provides only one unit of measurement for a given quantity. Another advantage is that it comprises only six basic units, from which are derived all the units needed in science and technology, and it is therefore easy to teach and to use. The Committee of the International Organization for Standardization (ISO) which considered the application of SI has laid down certain rules which I commend to this meeting. In the first place, in any denary system multiplying or dividing by powers of 10 offers such great flexibility that a discipline is essential to retain simplicity. The ISO proposal is that we limit the use of multiples and submultiples to those of value 10+3n where n is an integer. Secondly, double prefixes should be avoided. Thirdly, modification of units which are quotients should be by numerator, not by denominator. Observance of these rules reduces the number and variety of multiples, ensures uniform presentation and makes the presentation show clearly the relationship to the coherent unit.
The ISO Committee took as its first principle that any internationally recognized unit should continue in use, e.g. the division of the circle into 360 degrees. In each case, careful consideration must be given to such questions as whether the existing unit is fully internationally used and whether its continued use would be advantageous or disadvantageous, and to the viewpoint of the children who will be taught SI in the future. It is unfortunate that many engineers, while recognizing the long-term benefits of SI, are influenced by its short-term difficulties and inconveniences.
